Introduction
Sugar beet is the second source of sugar production after sugar cane. The local consumption of sugar increased every year due to the continuous increase in population. The root knot nematode Meloidogyne spp. are considered the main nematode pathogen attacking sugar beet in Egypt (Oteifa and El-Gindi, 1982; El-Nagdi et al., 2004) . Reduction of crop losses due to nematodes is one way of increasing crop yield. Therefore, some additives such as certain biocontrol agents (Maareg and Badr, 2000; Youssef et al., 2008) were tested against root-knot nematode on sugar beet to minimize the environmental pollution and to keep the management processes more economical. Use of chemical nematicides has been one of the primary means of controlling plant-parasitic nematodes for the past five decades. However, detrimental environmental effects associated with chemical control have spurred research into nematode control alternatives (Nico et al., 2004) . Efficacy of different plant extracts in nematode control has been studied (Khan et al., 2011; Mousa et al., 2011) . Murslain et al. (2013) reported that Efficacy of Moringa oleifera at various concentrations (S, S/2, S/4) was assessed on the infectivity of root-knot nematode, Meloidogyne javanica on eggplant. The results clarified that treatments minimized numbers of nematodes at standard concentration of Moringa oleifera extracts compared to S/4 concentration and untreated control. Leaf extract of Moringa oleifera has been reported to be lethal to Radopholus similis (Jasy and Koshy, 1992) . Mohamed et al. (2010) determined the levels of some compounds in doum palm, Hyphaena thebaica and its extract was evaluated against different microorganisms which proved to be more active against gram-positive bacteria. Stevia is a sweetener and sugar substitute made from the leaves of the plant and is composed of several glycosides (Steviol glycosides) whose intensities of sweetness and flavour profiles (Geuns, 2003) . The two main alkaloids being stevioside (ST) and rebaudioside A(R-A) are the sweetest compounds (Tanaka, 1982; Geuns, 2003) . Stevia also contains significant quantities of chlorogenic acid, which has hypoglycemic effects (Khramov and Dmitrienko, 2000; Gregersen et al., 2004) . No researches were done about the effect of stevia on plant parasitic nematodes. Middleton et al. (2000) reported that Punica granatum contains antioxidant of polyphenolic class including tannins and flavonoids which has been proposed to have various pharmacological activities. El-Nagdi and Abd-El- Khair (2008) reported that the commercial product, micronema reduced Meloidogyne incognita and Rhizoctonia solani, increased yield of eggplant and affected populations of soil mycoflora differently. The objective` of this research is to evaluate effect of aqueous extracts of some medicinal plants and a commercial product containing some bacterial isolates for biocontrolling root knot nematode, M .incognita infecting sugar beet cv. cv. Gazelle under screen house conditions.
Materials and Methods
For this experiment, in January 14, 2014, Seeds of sugar beet cv. Gazelle were sown under screen house conditions in 20 cm diameter clay pots filled with sterilized sandy loam soil. Two months later, five replicates from each treatment were inoculated with 500 newly hatched juveniles of M. incognita/pot. Equal number of non-inoculated pots was kept as untreated control. At the same time of inoculation, certain plant aqueous extracts were added to pots inoculated with root knot nematode. These plants were doum palm, Hyphaene thebaica as mashed fruit pomace, pomegranate, Punica granatum as mashed fruit peel, stevia, Stevia rebndiana as mashed dry leaves, and moringa, Moringa oleifera as mashed dry leaves. The commercial product, micronema (containing strains of Serratia sp., Pseudomonas sp., Azotobacter sp., Bacillus circulans and B .thuringiensis) obtained from the Agricultural Research Center (Giza, Egypt) was used at the rate of 0.5 ml/pot. The aqueous plant extracts were prepared by thoroughly mixing 10g of each plant material in 200ml distilled water. The resultant mixture from each material was left for 72hr. at lab. temperature and then, passed through 15 mm. diam. Whatman No.1 filter paper. Obtained filtrates were used as 5% concentration at the rate of 40ml per pot and were added as mentioned before. The pots were watered regularily. After four months from inoculation time, the experiment was terminated in May 14, 2014 and plants were uprooted and cleaned by tap water to avoid adhering soil. Numbers of galls and egg masses on roots of sugar beet were counted. Eggmasses on roots were incubated in distilled water for promote egg hatching. Juveniles in soil were extracted by sieving and decanting method (Barker, 1985) . Plant growth criteria including lengths and fresh weights of shoots and roots were recorded. Total soluble solids percent (TSS %) was measured in fresh weight of roots by using hand refractometer.
Statistical Analysis
Data were analyzed statistically by analysis of variance and means compared with Duncan , s Multiple Range test using COSTAT programme version 4.
Results
Date in Table ( 1) clarified the significant (p≤0.05) influence of the tested botanical aqueous extracts and a commercial byproduct on root knot nematode, M .incognita as evidenced by the percentages reduction of numbers of galls, eggmasses and hatched juveniles (J 2 ) on roots and in soil of sugar beet plants. It was noticed that the highest percentage gall reduction (69.3%) was achieved by using micronema followed by aqueous extract of Hyphaene thebaica (66.7%) and Stevia rebndiana (64.0%). While the lowest one (58.7%) occurred by Moringa oleifera. The percentages reduction of eggmasses differed according to the tested material as the highest percentage(69.6%) was caused by H .thebaica followed by micronema (66.7%) except moringa as it caused the lowest one (54.2%). On the contrary, the highest percentage reduction of the hatched juveniles on roots was achieved by Moringa oleifera (75.4%) followed by Punica granatum. (61.1%) and Stevia rebndiana (56.9%). As for the number of juveniles in soil, the highest percentage reduction was achieved by using micronema (88.5%) followed by those of Moringa oleifera (85.0%) and Punica granatum (83.7%). The lowest one was caused by Hyphaene thebaica As for plant growth, all treatments significantly (p≤0.05) improved shoot length and weight and weight of roots compared to untreated check. It was noticed that aqueous extract of micronema was the first in increasing length of sugar beet shoots followed by Moringa oleifera compared to that of untreated check. Regarding the weight of shoots, it was increased by aqueous extract of Stevia rebndiana followed by H. thebaica. The least weight of shoots occurred by M. oleifera. H. thebaica was the first in increasing weight of roots followed by S. rebndiana .The least increase in weight of roots was caused by micronema ( Table 2 ).The percentages total soluble solids increased by using the tested materials except Punica granatum without significant differences as compared to untreated check.. 
Discussion
Previous studies indicated that some pant parts caused reduction in gall formation by the root knot nematode (Ameen and Youssef, 1996; Youssef and Amin, 1997; Zawam et al., 2003) . The results proved that botanical extracts suppressed root knot nematode and enhanced plant growth criteria which may due to that these materials have compounds of nematicidal activity. Moringa aqueous extract in this study inhibited root knot criteria and increased plant growth criteria which agree with the results of Guzman (1984) who found that water extract of moringa toxicated M. incognita as standard pesticide. Sowley et al. (2014) reported that sweet pepper plants treated with moringa leaf powder at 80g/L improved the studied eggplant growth criteria and lowered infection index (root gall) and nematode population. The present results conform to those of Middleton et al. (2000) regarding effect of Punica granatum and Mohamed et al. (2010) on their work with Hyphaena thebaica extract on root knot nematode. The effect of the commercial product, micronema on M. incognita may be due to that it contains some bacterial isolates of Serratia sp., Pseudomonas sp., Azotobacter sp., Bacillus circulans and B. thuringiensis which are well known to suppress nematodes as follows: El-Haddad et.al. (2011) stated that nitrogen fixing bacteria (of which Azotobacter sp.), and the potassium solubilizing bacteria (of which Bacillus circulans) significantly reduced the nematode multiplication particularly after 60 days after inoculation. These results are in a line with those reported by Zavaleta- Mejia and Van Gundy (1989) who reported that Serratia marcescens reduced root-knot larvae of Meloidogyne incognita confirming the effect volatile substances produced during bacterial metabolic activity which agree with some investigators (Ali, 1996; El-Sherif et al., 1999) . Eklund (1970) confirmed that Pseudomonads are natural inhabitant that consumes root exudates rich in amino acids converting them to ammonia that would be suppressive to pathogens. The reduction of root gall numbers may be due to the failure of juveniles to penetrate the host root. These results agree with those reported by Stirling and Sharma (1990) and El-Nagar et al. (1998) who reported that bacterium, Pasteuria penetrans not only prevented reproduction of root-knot nematodes, but also reduced the infectivity of the juveniles. Coinciding to the present results, Noweer and Hasabo (2005) showed that the commercial product, agerin (containing strains of Bacillus thuringiensis) reduced M. incognita in soil and roots of squash which may due to that B. thuringiensis toxins mainly inhibited protein and nucleic acid synthesis (Sebesta et al., 1969) .
